Plasmatocytes from the moth Pseudoplusia includens induce apoptosis of granular cells.
The primary immune response toward internal parasites and other large foreign objects that enter the insect hemocoel is encapsulation. Prior studies indicated that granular cells and plasmatocytes are the two hemocyte types required for capsule formation by the moth Pseudoplusia includens (Lepidoptera: Noctuidae). Capsules formed by P. includens also have a defined architecture with primarily granular cells attaching directly to the target, multiple layers of plasmatocytes adhering to this inner layer of granular cells, and a monolayer of granular cells attaching to the capsule periphery. Dye-exclusion assays indicated that granular cells die shortly after attaching to the capsule periphery, leaving a basal lamina-like layer around the capsule. In examining the mechanisms underlying granular cell death, we found that culture medium preconditioned by plasmatocytes induced apoptosis of granular cells. Characteristics of plasmatocyte-induced apoptosis included condensation of chromatin, cell surface blebbing and fragmentation of nuclear DNA. Plasmatocyte-conditioned medium did not induce apoptosis of other hemocyte types, and medium conditioned by other hemocyte types did not induce apoptosis of granular cells. The adhesive state of granular cells and plasmatocytes also affected levels of apoptosis. Conditioned medium from spread plasmatocytes induced higher levels of granular cell apoptosis than medium conditioned by unspread plasmatocytes. Reciprocally, spread granular cells underwent significantly higher rates of apoptosis than unspread granular cells in medium conditioned by spread plasmatocytes. In situ analysis indicated that granular cells on the periphery of capsules also undergo apoptosis. Collectively, our results suggest that spread plasmatocytes release one or more factors that induce apoptosis of granular cells, and that this response is important in the final phases of capsule formation.